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Abstract: Depression is a severe and usually recurrent mental disorder which often leads to a 
significant impairment of everyday functioning, a reduced quality of life, and also great suffer- 
ing of the patients. The treatment of a depressive disorder is not only limited to acute treatment; 
it also requires prolonged management. Patient compliance is of utmost importance. Unpleasant 
adverse effects and their impact on everyday living often lead to a premature discontinuation 
of antidepressant treatment and result in an unfavorable treatment outcome. The new antide- 
pressant agomelatine, a melatonergic MT1/MT2 agonist and 5-HT2C receptor antagonist, has 
exhibited good antidepressant efficacy in acute, short-term, and long-term treatment. The adverse 
effect profile of agomelatine has been proven to be favorable and comparable to placebo, which 
is very important for good treatment compliance and adherence. 
Keywords: agomelatine, circadian rhythms, depression 

Introduction 

Depression is the most prevalent mental disorder in the world with a 3.9%-4% 
1 2-month prevalence in Western Europe and similar reported values in other regions of 
the world. It is a complex, heterogeneous, and usually recurrent mental disorder that 
is extremely onerous for the patients and their relatives, and a great burden to society. 
It is associated with difficulties in everyday living, diminished work capacity, alcohol 
abuse, increased risk of cardiovascular disease, greater suicide risk, stigmatization, 
and more frequent use of health care services.^ Many patients have persistent threshold 
and sub-threshold depressive symptoms that prevent full remission and constantly 
diminish their quality of life.' 

Method 

For this article, literature was identified through a computerized search of MEDLINE 
via PubMed for the period from 1980 to January 2014, using the medical subject 
headings (MeSH) of depression or depressive disorder, major depressive disorder, 
neurotic depression, seasonal depression, guidelines, circadian rhythms, circadian 
rhythm disruption, circadian genes, melatonin, chronotherapy, sleep disorders, sleep 
disturbances, suicide, anhedonia, abulia, antidepressants, tricyclic antidepressants, 
selective serotonin reuptake inhibitors, serotonin norepinephrine reuptake inhibi- 
tors, venlafaxine, sertraline, citalopram, escitalopram, duloxetine, and agomelatine. 
For additional studies, the author also searched the reference lists of some of the 
included papers. 
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Treatment of depression 

There are many different therapeutic approaches to 
depression.*'^ Treatment in the acute phase of major depres- 
sive disorder may include pharmacotherapy, depression- 
focused psychotherapy, the combination of pharmacotherapy 
and psychotherapy, or various somatic therapies (such as 
electroconvulsive therapy [ECT], transcranial magnetic 
stimulation, or light therapy)/ In American Psychiatric 
Association practice guidelines for the acute treatment 
of depression, pharmacotherapy is recommended as the 
initial treatment choice for patients with mild-to-moderate 
depressive disorder and for those with severe major depres- 
sive disorder, unless ECT is planned." For most patients, a 
selective serotonin reuptake inhibitor (SSRI) or a serotonin- 
norepinephrine reuptake inhibitor (SNRI), mirtazapine, or 
bupropion is recommended.'''^ The depression treatment 
guidelines usually recommend the continuation of pharma- 
cological treatment for 6-12 months following the remis- 
sion of acute symptoms.* Despite numerous efficacious 
antidepressants, treatment efficacy is not always optimal; 
approximately 30%^0% of the patients fail to respond to 
treatment and less than 60% of them achieve remission.' 
Absence of or non-adherence to the recommended long-term 
treatment with antidepressants is associated with higher rates 
of relapse.''''* Stigma, patient skepticism, adverse effects of 
medication, concerns over addiction and withdrawal symp- 
toms, and lack of perceived benefit during the first few weeks 
of treatment contribute to the premature discontinuation of 
antidepressants.* 

Antidepressants are often associated with undesirable 
side effects, such as insomnia, sexual dysfunction, weight 
gain, diarrhea, constipation, headache, and nausea.' Slow 
onset of action, interactions with other drugs, and the need 
for polypharmacotherapy or co-prescription of second- 
generation antipsychotics such as quetiapine or olanzapine 
for their prominent sedative and mood-stabilizing properties 
often add to additional burden.' SSRIs and SNRIs are often 
associated with sleep-disturbing effects that occur mostly in 
the early stages of the treatment; some other antidepressants 
like amitriptyline or mirtazapine promote sedation, sleep, and 
daytime drowsiness.'"'" In patients with depression, sleep 
usually improves after 3-4 weeks of effective treatment, but 
this might be just long enough to deter patients from using 
certain drugs.'" 

Circadian rhythms and depression 

Orcadian rhythms (CR) include all physiological processes 
(biological and behavioral) that display a period of around 



24 hours. " '^ The body's circadian system regulates many 
rhythmic physiological functions, such as the sleep-wake 
cycle, feeding, thermoregulation, hormone release, and 
metabolic regulation." 

The CR or circadian timing system in mammals is orga- 
nized hierarchically within the core biological clock or main 
circadian pacemaker located in the suprachiasmatic nuclei 
(SNC) within the anterior hypothalamus, which drives circa- 
dian rhythms within and outside of the brain. '^' ''' The rhythms 
generated by this internal biological clock are continuously 
synchronized (entrained) via the retina by environmental sig- 
nals, predominantly by the cycle of light and dark, in addition 
to internal synchronization.'"' '^ The second main circadian 
pacemaker is the pineal gland, which synthesizes melatonin.'^ 
Melatonin secretion is regulated by the environmental light/ 
dark cycle via the SNC, with the peak of secretion during 
the night and almost undetectable levels during the day.'^ It 
is associated with increased sleep propensity, reduced body 
temperature, and decreased alertness.'''^ '" Melatonin's bind- 
ing to the SNC has two effects: inhibition of neuronal firing 
or phase shifts in circadian rhythms.' Both melatonergic 
and serotonergic receptors have been identified in the SNC, 
and they mediate the actions of melatonin and serotonin, 
respectively.''-"' 

Circadian function dysregulation is one of the major 
risks for a range of neuropsychiatric disorders, especially 
for depression, since major depression is often accompanied 
by changes in the circadian rhythm, core temperature, and 
secretion of Cortisol, melatonin, and other hormones.'" 
Several genetic association studies have suggested that 
certain circadian gene variants (circadian genes such as 
CLOCK, ARNTLl, NPAS2, PER 3, NRIDI) play a role 
in susceptibility to affective disorders, but the co-related 
mechanism between circadian rhythm dysregulation and 
mood disorders has not yet been precisely determined.'^"''*' 
Animal models have been used in the endeavors to explain 
the connection between circadian genes and mood-related 
neurotransmitters, the effects of chronic stress and light 
on these rhythms, and the mechanism of action of anti- 
depressants on the inner chronobiological clock.'* There 
are hypotheses that the dysregulation of circadian rhythms 
may represent an important phenotype for major affective 
disorder or possibly its biological marker and could be part 
of the vulnerability to depression.'^'*'" 

In patients with depression, circadian rhythm dysregula- 
tion may be quite heterogeneous; it often includes reduced 
amplitudes of daily rhythms (energy, mood, and alertness), 
poor responsiveness to outer stimuli, delayed sleep onset. 
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non-restful sleep, early morning wakefulness, and fatigue.' " 
Sleep disturbances are the most common manifestation of 
circadian rhythm dysregulation and can be found in 80% of 
patients with depression; they are often the deciding fac- 
tor for seeking professional help.^" Depressed patients can 
experience a mild or severe difficulty falling asleep, sleep 
fragmentation, and early morning awakening.^' The electro- 
encephalogram usually shows a typically reduced latency to 
the first REM (rapid eye movement) episode, an increased 
number of awakenings and arousals, an increased propor- 
tion of REM sleep, and reduced slow-wave activity during 
non-REM sleep compared with normal controls. Non- 
REM sleep (stage 1, stage 2, and slow- wave sleep) is mainly 
regulated by the homeostatic sleep system, while REM sleep 
is modulated by the circadian system.^'' However, it is still 
unclear whether the reported sleep disturbances emerge after 
the onset of the mood disorder or precede it.'' 

The role of serotonin (5-HT) and norepinephrine (NE) 
in many symptoms of major depressive disorder has been 
well-established.'-^* However, new and also some older find- 
ings regarding the neurobiology of depression (for example 
changes in circadian rhythms, changes in the hypothalamic- 
pituitary-adrenal axis action, and changes in the role of 
neuropeptides and of neurogenesis) have prompted us to 
search for new therapeutic strategies.' " 

The recognition that circadian rhythm dysregulation is 
one of the integral features of mood disorders leads to the 
conclusion that their restoration could result in a substan- 
tial improvement of mood, sleep-wake cycle, cognition, 
and daytime fatigue in depression.'"'"' Several therapeutic 
approaches with varying efficacy have been developed for 
the modulation of circadian rhythms, including bright light 
therapy with total or partial sleep deprivation during the 
second half of the night, sleep phase advance with interper- 
sonal social rhythm therapy, and several other behavioral 
treatments, as well as various treatment combinations, such 
as the combination of pharmacological treatment, morning 
bright light therapy, and sleep phase advance. ^'^^' Various 
pharmacological approaches also play a significant role 
in mood disorders and in the synchronization of circadian 
rhythms. The effects of the mood stabilizer lithium on the 
delay of circadian phases have been known for some time, 
but its mechanism of action is still somewhat controversial.'^ 
Because of its key role in the synchronization of circadian 
rhythms, much attention has been focused on melatonin and 
its analogs, although with no real success. "The use of mela- 
tonin as an antidepressant has not been proven effective in 
humans. " Regardless of the fact that it has exhibited favorable 



effects on sleep parameters in patients with depression as 
well as in healthy volunteers, melatonin does not seem to 
have antidepressant properties." '" However, substances that 
bind to melatonergic receptors have shown more promise. 
Amongst them, agomelatine seems to have the greatest anti- 
depressant potential (Table 1).'-" 

Agomelatine - pharmacology 

Agomelatine is a new antidepressant with a novel mecha- 
nism of action. It exhibits antidepressant and anxiolytic 
effects, acting as a potent agonist of melatonergic MTl and 
MT2 receptors, as well as a selective antagonist of 5-HT2C 
and receptors that does not affect serotonin release.' '^"'' Its 
melatonergic effect is purported to resynchronize circa- 
dian rhythms. '' The 5-HT2C receptor inhibits the release 
of norepinephrine and dopamine. ''■'' By antagonizing this 
receptor, agomelatine disrupts the previous inhibition effect, 
resulting in the release of norepinephrine and dopamine and 
increasing their extracellular levels (ie, having the overall 
neurotransmitter effect of a noradrenergic/dopaminergic 
antidepressant) . "-^^.ss 

Impairment of neuroplasticity and cellular resilience 
has been suggested as one of the biological theories of 
depression.'" Some psychotropic agents can act directly by 
modifying intracellular signals that control neurogenesis on 
mediating neuroplasticity mechanisms and neural resilience, 
which can lead to adaptive changes at the hippocampal and 
cortical levels, renewing the impairment in neuronal circuits 
and leading to their normalization.''' Several preclinical 
studies have reported that agomelatine may promote neu- 
rogenesis, enhance the levels of brain-derived neurotrophic 
factor (BDNF) in the hippocampus, and reduce the increase 
in glutamate release induced by acute stress in both the 
prefrontal and frontal cortex.'''"" Some data have indicated 
that agomelatine 's effect on BDNF expression depends upon 
5-HT2C and MT1/MT2 receptors and may be regulated via 
synergistic activity between these two different systems, as 
well as that the regulation of cell proliferation is mediated 
by 5-HT2C antagonism, while the control of cell survival 
is dependent upon its complex action on MT1/MT2 and 
5-HT2C receptors."" 

Agomelatine has been approved by the Committee for 
Medicinal Products for Human Use of the European Medi- 
cines Agency in 2009. In the treatment of major depressive 
disorder, the dosage range extends from 25 mg daily (rec- 
ommended) to 50 mg daily (maximum), administered as a 
single dose at bedtime.'"' After a single dose of 25-50 mg, 
agomelatine exhibits rapid absorption and its maximum 



Patient Preference and Adherence 2014:8 



submit your manuscript | www.dovepi ess.con i 

Dovepress 



605 



Plesnicar 



Doveore<;s 



Table I Summary of agomelatine placebo-controlled and active comparator trials 



Study dosage 
(mg/day) 



N patients 



HAM-D score 
baseline 



HAM-D score 
at the end 



P-value* 



CGI-S/CGI- 

score 



CGI-I/CGI-S P-value* 
score at 
the end 



Loo et al"' 

Agomelatine 25 mg 

Paroxetine 20 mg 

Placebo 
Kennedy and Emsley*' 

Agomelatine 25-50 mg 

Placebo 
Olie and Kasper"*^ 

Agomelatine 25-50 mg 

Placebo 
Lemoine et al"*^ 

Agomelatine 25-50 mg 

Venlafaxine 75-1 50 mg 
Kennedy et al*" 

Agomelatine 50 mg 

Venlafaxine ER 150 mg 
Kasper and Hajak'" 

Agomelatine 25-50 mg 

Sertraline 50—150 mg 
Goodwin et al*' 

24 weeks 

Agomelatine 25—50 mg 
Placebo 



135 
144 
136 

106 
105 

I 16 
I 19 

165 
167 

137 
139 

150 
157 



165 
174 



27.4±2.7 
27.3±3.4 
27.4±3.l 

26.5±2.8 
26.7±3.0 

27.4±2.7 
27.2±2.7 

25.9±3.2 
26.0±3.3 

27.9±4.l (MADRS) 
27.9±4.6 (MADRS) 

26. 1 ±2.8 
26.5±3.0 



6. 1 ±2.6 
6.0±2.7 



I2.8±8.2 
1 3. 1 ±8.4 
I5.3±I8.9 

1 4. 1 ±7.7 
I6.5±7.4 

1 3.9±7.7 
1 7.0±7.9 

9.9±6.6 
I l.0±7.4 



P=0.034 
P=0.030 



P=0.026 



P=0.002 



P=0.I54 



1 0.1 ±7.8 (MADRS) P=0.75l 
9.8±7.9 (MADRS) 



I0.3±7.0 
1 2. 1 ±8.3 



7.5±7.0 
I0.6±8.4 



P=0.03 1 



PsO.OOl 



4.7±0.7 
4.9±0.7 
5.0±0.7 

4.8±0.7 
4.8±0.7 

4.9±0.7 
4.9±0.7 

3.2±0.8 
3.6±0.9 

4.4 (NR) 

4.5 (NR) 

4.7±0.7 
4.7±0.7 



l.8±0.8 
l.8±0.7 



2.8±l.4 
2.8±l.5 
3.3±l.5 

3.2±l.3 
3.6±l.3 

3.2±0.3 
3.6±l.3 

l.6±0.7 
l.6±0.8 

NR 
NR 

2.5±l.l 
2.8±l.3 



2.l±l.2 
2.6±l.5 



P=0.42 
P=0.5 1 



P=0.0I7 



P=0.0I7 



P=0.0I6 



NR 



P=0.043 



P=0.009 



Notes: Values are mean (±SD). P-value; ^denotes difference in final score for agomelatine-treated patients versus final score for comparator patients. 

Abbreviations: CGI-I, Clinical Global Impression Improvement Scale; CGI-S, Clinical Global Impression-Severity Scale; ER, extended release; HAM-D, Hamilton Depression 

Rating Scale; MADRS, Montgomery-Asberg Depression Rating Scale; NR, not reported; SD, standard deviation; N, number. 



blood level is achieved in 45-90 minutes.'"' Following oral 
administration, agomelatine shows rapid biotransformation, 
mostly through hepatic CYP1A2 enzymes and partly also 
through CYP2C9 and CYPC19 enzymes; the concomitant 
use of fluvoxamine and ciprofloxacin is therefore contraindi- 
cated.'"' Bioavailability is higher in women; it increases with 
the concomitant use of oral contraceptives and decreases with 
smoking.*" Agomelatine is almost completely metabolized, 
with up to 80% of the dose excreted in the urine as non-active 
metabolites.*" Its median elimination half-life ranges between 
1 and 2 hours.*" 

Efficacy 

Agomelatine (25-50 mg) proved its antidepressant efficacy in 
three pivotal, 6-8 week, randomized, placebo-controlled trials 
(Table 1 ).*'^' In each of these trials, significantly more patients 
responded to agomelatine treatment (improvement of 50% or 
more on the Hamilton Depression Scale, version 17 [HAM- 
D 1 7]). Differences in response rates favoring agomelatine over 
placebo were found in the Loo study, in the Kennedy study, 
and in the Olie study (14.8% [P<0.05], 19.0% [P<0.01], and 
14.8% [P<0.05], respectively).*'"^' Agomelatine also proved 
superior to placebo in patients with severe depression.*^ *' 



A meta-analysis of these three pivotal studies showed that 
agomelatine significantly improved depressive symptoms 
after only 2 weeks of treatment; at week 2, the proportion of 
responders on agomelatine was also significantly higher than 
in the placebo group (15.6% versus [vs] 9.9%; P<0.05).'^ 

In another 8-week, multicenter, placebo-controlled clini- 
cal trial, agomelatine 25 mg daily was more efficacious than 
placebo, with a statistically significant greater reduction of 
HAM-D 17 scores (/'=0.01).** At the end of this treatment, 
those patients who were receiving agomelatine 25 mg daily 
showed greater clinical response (46.8%) vs 33. 1%; P=0.013), 
greater clinical remission (22.2% vs 14.7%; P=0.070), and 
more improvements {P=0.065) according to the CGI-I scale 
(Clinical Global Impressions-Improvement scale) than 
patients on placebo. No statistically significant differences 
were found for agomelatine 50 mg daily compared to placebo 
regarding clinical response (P=0.1 16) or clinical remission 
{P=0A57). When compared to placebo, agomelatine (25 mg 
and 50 mg) significantly improved the sleep parameters of 
"getting to sleep" and "quality of sleep" (P<0.001).** 

In an active comparator trial, no significant differ- 
ences between agomelatine (25-50 mg) and venlafaxine 
(75-150 mg) were found after 6 weeks in terms of HAM-D 1 7 
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scores and response rates (agomelatine 76.4% and venlafaxine 
70.6%), but agomelatine exhibited greater efficacy than ven- 
lafaxine on the CGI-I scale (between-treatment difference 
0.32; P<0.05) (Table 1)."' No significant differences were 
found in the remitter status at week 6 based on either HAM- 
D17 (33.3% vs 29.4%) or CGI-I scores (49.1% vs 45.5%, 
respectively). In this study, agomelatine significantly improved 
some sleep parameters, including "quality of sleep" {P<0.05) 
and "getting to sleep" (P<0.01) throughout the study dura- 
tion. In another active comparator study between agomelatine 
and venlafaxine, the antidepressant efficacy was similar in 
both groups (Table 1).*' According to Montgomery-Asberg 
Depression Rating Scale (MADRS) scores, however, there 
were no differences regarding response or remission rates.'"' 

Agomelatine (25-50 mg) was superior to sertraline 
(50-100 mg) on HAM-D17 after the 6-week, randomized, 
double-blind study period (Table 1)."' The HAM-D17 final 
scores (between-treatment difference 1.68; P<0.05) and 
CGI-I scores (between-treatment difference 0.29; P<0.05) 
were in favor of agomelatine. Response rates did not differ 
significantly between the two groups (70% on HAM-D17 
in the agomelatine group vs 61.5% on HAM-D17 in the 
sertraline group), and neither did remission rates (HAM-D 1 7 
for agomelatine: 32.7%; HAM-D17 for sertraline: 28.8%). 
In a 6-month extension study in which long-term efficacy of 
agomelatine and sertraline was compared, the response rates 
on HAM-D 17 were significantly greater for agomelatine than 
for sertraline (76.0% vs 63.5%; P<0.05), while the CGI-I 
scores and remission rates were not.' 

Similar efficacy of agomelatine (25-50 mg daily) in severe 
depression was shown in the 12-week, non-interventional 
effectiveness open-label study VIVALDI (ValdoxAn 
Improves depressiVe symptoms And normaLizes circa- 
Dlan rhythms).''*' Prior to this study, 70.2% of patients were 
on other antidepressants. At week 12, svMADRS (shortened 
version of MADRS) total scores in the whole agomelatine 
population decreased from 30.6 at baseline to 12.8, inpatients 
with severe depression from 36.7 to 14.7, and in the elderly 
from 29.0 to 12.2. Among the patients, 65.8% were respond- 
ers (>50% decrease in svMADRS total score) and 54.8% 
were remitters (svMADRS <12). At the beginning of the 
study, 33.2% of the patients reported that they could cope 
with their everyday tasks, compared to 60.9% at the end of 
the study. Sleep parameters such as "difficulty falling asleep" 
and "repeated awakenings at night" improved in 81.9%) of 
the patients. This study provided additional evidence that 
agomelatine is probably more effective in patients with more 
severe depression.''** 



Evidence of superior effectiveness of antidepressants is 
rare, but several meta-analyses have nevertheless identified 
them.' Some meta-analyses have pointed out significant 
benefit for agomelatine compared with other antidepressants 
(SSRIs and SNRIs), but for these findings to be of real clinical 
value, a direct comparison between agomelatine and first- 
line antidepressants should be done.' A recently published 
pooled analysis of head-to-head, double-blind, randomized 
studies without placebo control was used to compare the 
antidepressant efficacy of agomelatine and venlafaxine, ser- 
traline, fluoxetine, paroxetine, and escitalopram.'" A total of 
2,034 patients with maj or depression (HAM-D 1 7 total score 
26.9+3.0) were randomized, but the final analysis included 
1,997 patients, of whom 1,001 received agomelatine and 
the others SSRIs or SNRIs. Significantly greater differences 
between HAM-D 1 7 total scores with a greater reduction of 
symptoms on HAM-D17 (95% CI: 0.18-1.53; P=0.013) 
and better response rates on the CGI-I scale (P=0.032) were 
observed with agomelatine than with SSRIs or SNRIs. In 
the subgroup of patients with severe depression, the results 
were similar.'" 

Less prominent differences in the efficacy of agomelatine 
vs SSRIs antidepressants were observed in another pooled 
analysis of comparator efficacy and tolerability of agomela- 
tine vs escitalopram, fluoxetine, and sertraline.^" The final 
HAM-D 17 score was statistically lower in patients treated 
with agomelatine than in those treated with SSRIs (between- 
treatment difference 1.08; P=0.Q14).^° Between-treatment 
difference (1.01; P=0. 040) was also in favor of agomelatine 
in the group of patients with severe depression. Endpoint 
remission rates were numerically but not statistically higher 
in patients treated with agomelatine than in those treated with 
SSRIs. Discontinuation due to at least one emergent adverse 
event was 6.5% for patients in the agomelatine group and 
9.4% for patients treated with SSRIs (P=0.065).^° 

Most clinical guidelines recommend long-term treatment 
of depression (at least 6-9 months after achieving remission); 
therefore, long-term efficacy and safety of antidepressants 
need to be studied as well.' In a study by Goodwin et al, 
patients with major depressive disorder who responded to 
8-10 weeks of treatment with agomelatine 25 or 50 mg daily 
were randomized in a 24-week, double-blind comparison with 
placebo (Table l).""' After 6 months, cumulative relapse in 
patients on agomelatine was 21.7%, and 46.6% (P<0.0001) 
in those on placebo, with the risk of relapse being reduced 
by 54% and a hazard ratio of 0.458 (/'<0.0001) in the ago- 
melatine group. Prevention of relapse was comparable also 
in the subgroup of severely depressed patients, in which the 
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6-month cumulative relapse rate was 21.9% in patients on 
agomelatine and 45.1% in the placebo group (/'=0.0001).^' 

Quera Salva et al evaluated the effect of agomelatine on 
sleep architecture in patients with major depression.^^ Fif- 
teen depressed patients (HAMD17 &20) were treated with 
agomelatine 25 mg daily for 42 days. In addition to antide- 
pressant efficacy, agomelatine also showed sleep promoting 
properties and redistributed slow-wave sleep and slow-wave 
activity to the first sleep cycle without suppressing REM 
sleep; moreover, it improved sleep continuity and quality." 

Anhedonia is defined as a loss of interest and lack of 
reactivity to pleasure stimuli and is one of the core symptoms 
of major depressive disorder. ""^ It has been largely neglected 
so far, regardless of the fact that anhedonia is a predictor of 
poor outcome of depression.^^ Hence, no specific pharma- 
cological treatments are available, but it has been observed 
that - to some limited extent - it responds to antidepres- 
sants." One hypothesis was that agomelatine, with its specific 
effects on the re-synchronization of circadian rhythms, may 
contribute to the regulation of hedonic capacity. ""^ Agomela- 
tine (25-50 mg daily) was compared with venlafaxine XR 
(75-150 mg daily) in an 8-week study." Significant differ- 
ences between the two groups were observed on the Snaith- 
Hamilton Pleasure Scale after 8 weeks (/'<0.0 1), but not also 
on the HAM-D17 and Hamilton Anxiety scales. Apart from 
general improvement of depressive symptoms, agomelatine 
showed efficacy in the treatment of anhedonia in another 
open-label, 8-week study.''' 

The term abulia refers to a pathological deficit of 
willpower." Disruption of the frontal-subcortical-mesolimbic 
circuits through lesions in certain central nervous system 
structures have been associated with abulia, while some direct 
or indirect dopamine receptor agonists have been reported 
to improve abulia in clinical practice." Agomelatine, which 
modulates dopaminergic neurotransmission with its mecha- 
nism of action, may perhaps show therapeutic efficacy in the 
case of abulia, not only in patients with depression, but also 
in those with neurological diseases that include abulia among 
their symptoms (such as stroke, multiple sclerosis, traumatic 
brain injury, and meningoencephalitis)." 

Some patients who are treated with antidepressants for 
depression experience suicidal thoughts, ideations, and 
actions, which leads to concerns and controversy regarding 
the efficacy of antidepressants in suicide prevention."-'' To 
date, many studies have been conducted to compare the dif- 
ferent risks of antidepressant-induced suicidality and have 
produced varied results. Studies in Finland, Sweden, Hun- 
gary, and Australia, one study in Britain, and a Europe-wide 



study have shown an inverse correlation between antidepres- 
sant use and suicide rates, but studies in Italy, Iceland, and 
Denmark did not show any such relationship."' Regarding 
the risk associated with different drug classes, a comparison 
between different areas of the US indicated that the prescrib- 
ing of SSRIs and other second-generation antidepressants 
was associated with lower risk costs, while the correlation 
between the prescribing of tricyclic antidepressants and the 
suicidal rate was positive.'"' But on the other hand, Martinez 
et al found no overall difference in risk between SSRIs and 
tricyclics.'** In a large meta-analysis of 372 double-blind 
randomized placebo trials by Stone et al, the risk of suicidal- 
ity associated with the use of antidepressants was strongly 
age-dependent, with an induced risk among adults aged 
under 25 years approaching the risk seen in childhood and 
adolescence."' In 2004, the US Food and Drug Administra- 
tion released a warning that the use of antidepressants may 
potentially lead to increased suicidal thoughts and behaviors, 
adding a black box with a special warning for children, 
adolescents, and young adults under the age of 25 years who 
take antidepressants."' Regardless of the fact that there are no 
satisfactory and specific data on the association between the 
use of agomelatine and suicide risk, the same caution should 
be exercised during its use with respect to suicidal behavior 
as with other antidepressants.'"' 

However, it appears that clinical data on agomelatine are 
still incomplete. This is especially important considering 
the fact that clinical studies with agomelatine have shown 
certain deficiencies. ''•^'' From among eight completed trials 
involving major depressive disorder, four produced positive 
results for agomelatine while three of the original placebo- 
controlled trials and one relapse prevention study did not.* 
The antidepressant efficacy of agomelatine is relatively 
consistent, in contrast with great fluctuations in placebo 
response.' In their meta-analysis of ten randomized acute- 
phase studies and three relapse prevention studies (including 
seven unpublished ones), Koesters et al also concluded that 
the evidence suggesting clinical importance of the differ- 
ence between agomelatine and placebo in patients with 
unipolar major depression is dubious, primarily because 
of publication bias." Guaiana et al searched the Cochrane 
Collaboration's Depression, Anxiety, and Neurosis Review 
Group's Specialised Register to assess the efficacy and 
safety of agomelatine in the treatment of acute depression 
and compare its effects with those of other antidepressants.'" 
In a review that included 13 trials with 4,495 participants, 
agomelatine did not show a significant advantage in effi- 
cacy over other antidepressants in the acute treatment of 
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depression, but was better tolerated than paroxetine and 
venlafaxine.'" Agomelatine was compared only to a small 
number of antidepressants, with only a few trials for each 
comparison, and the methodological quality of those trials 
was low.'" Data on the efficacy and safety of agomelatine 
used in combination with other antidepressants are also not 
yet available."-^'-*" 

Safety 

In placebo-controlled clinical trials, the safety profile of 
agomelatine, including the incidence of its serious adverse 
events, did not differ significantly from placebo, except for 
dizziness.* The most common adverse effects were headache, 
dizziness, somnolence, diarrhea, nausea, sedation, fatigue, 
and insomnia.'"^'' 

Since the action of agomelatine is not associated with 
increased serotonin levels, its adverse events profile differs 
from SSRI and SNRI antidepressants, especially with regard 
to gastrointestinal effects, headache, sexual dysfunctions, 
psychomotor agitation, increased body weight, and serotonin 
syndrome.' With the use of first-line antidepressants, gastro- 
intestinal problems frequently result in the discontinuation 
of acute treatment, while sexual dysfunctions and increased 
body weight often cause the discontinuation of long-term 
treatment.' 

Sexual dysfunctions are quite frequent in depressive 
disorders; they occur in 70% of patients with major depres- 
sive disorder."" Moreover, novel antidepressants are often 
associated with treatment-emergent sexual dysfunctions 
that represent an important obstacle for treatment adher- 
ence and recovery, since they occur in 50% of the patients, 
mostly because of their action on the serotonin system that 
is involved in many sexual functions.''' The importance 
of sexual dysfunction is often underestimated. Doctors 
rarely ask such questions and patients rarely volunteer 
such information. With reference to published and unpub- 
lished trial data (from self-reports and standardized rating 
scales) regarding both depressed and healthy individuals, 
agomelatine treatment is associated with a lower risk of 
sexual dysfunction compared to the majority of first-line 
antidepressants.*' 

Apart from sexual dysfunction, long-term treatment 
adherence is often hampered by weight gain.^' With the use 
of agomelatine, the increase of body weight was comparable 
to other antidepressants: the percentage of patients with 
over 7% increase in body mass was 5.0%o for agomelatine, 
5.7% for placebo, 8.8% for SSRIs (P<0.05), and 5.4% for 
venlafaxine (P=0.9)." 



Many SSRIs and SNRIs have a sleep-disturbing effect, 
while agomelatine improves sleep restoration and daytime 
alertness.* 

In an overview done by Demyttenaere, no significant dif- 
ferences in suicidal or self-injurious behaviors were found 
between agomelatine and escitalopram, fluoxetine, and 
sertraline.^' Agomelatine is relatively safe in overdose, but 
the data are still lacking.*" 

Treatment discontinuation often results in a relapse of 
depression and a prediction of poorer treatment outcome. In 
studies that compared agomelatine with active comparators, 
fewer patients on agomelatine discontinued treatment than 
on venlafaxine (2.2% vs 8.6%), sertraline (13.6% vs 18.9%), 
or fluoxetine (11 .9% vs 1 8.6%).^'''"''''^ In a long-term 6-month 
extension study, the percentage of treatment discontinua- 
tion was significantly lower in patients on agomelatine than 
either venlafaxine (4.2% vs 14.9%, /'=0.001) or sertraline 
(6.7% vs 12.5%, P=0.09).* According to clinical studies, 
the discontinuation of agomelatine treatment did not lead to 
discontinuation symptoms.^" 

Antidepressant liver toxicity has been underestimated 
in scientific literature and data on drug-induced liver injury 
(DILI) from antidepressant use are scarce.*^ The available 
data indicate that the use of antidepressants is associated with 
a risk of hepatotoxicity.*^ In the majority of cases, hepatic 
injury related to the use of antidepressants tends to appear a 
few days or up to 6 months after the beginning of treatment.*^ 
DILI is difficult to prevent or to predict. Therefore, the use of 
antidepressants associated with a higher risk of hepatotoxicity 
(iproniazid nefazodone, imipramine, amitriptyline, duloxetine, 
sertraline, bupropion, trazodone, agomelatine) necessitates 
regular monitoring of serum transaminase levels.*^ Whenever 
DILI is suspected treatment with antidepressants needs to be 
discontinued primarily in the cases when serum alanine ami- 
notransferase levels are >3x upper limits of normal (ULN), 
or if there is an unexplained increase in bilirubin levels to 
>2x ULN.*^ Clinical studies with agomelatine did not show 
clinically significant changes of laboratory parameters, except 
for elevated liver alanine aminotransferase and/or aspartate 
aminotransferase (3x ULN) in 1.1% of patients treated with 
agomelatine and 0.7% of patients treated with placebo.^' 
Increases in aminotransferase values were not associated with 
the clinical signs of liver dysfiinction; they occurred more 
frequently in patients receiving 50 mg of agomelatine daily 
than in those taking 25 mg daily, or those taldng placebo (3 . 1 %> 
vs 06%).^' '"''^' Gahr et al conducted a query of the German 
Medical Regulatory Body's database and analyzed spontaneous 
reports of hepatotoxic adverse drug reactions of agomelatine.*^ 
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Female sex, >50 years of age, polyphamiacy, and the presence 
of cardiovascular risk factors may contribute to the develop- 
ment of agomelatine-related hepatotoxicity.''^ Because of this, 
especially careful monitoring is recommended for such patients 
and the doctor must carefully weigh the benefit of agomelatine 
treatment against the risk of its hepatotoxicity.*' 

Therefore, agomelatine is contraindicated in patients with 
liver diseases or liver impairment. In all patients taking agomel- 
atine, liver function should be tested regularly, ie, at baseline, 
and after 6,12, and 24 weeks, and later as clinically indicated.'"' 
Each patient with elevated transaminase values should have his/ 
her liver function re-tested in 48 hours."*" The treatment should 
be discontinued if liver transaminase levels exceed three times 
the upper limit of normal ULN levels; liver fLmction should be 
monitored until normal values are re-established.'"' 

Conclusion 

Effective treatment of depressive disorder is complex and 
important from both the personal and population viewpoint. 
Due to frequent unresponsiveness of patients to prescribed 
antidepressants and problems in achieving remission in 
the case of depressive disorder, each new antidepressant 
with a novel mechanism of action is anticipated with 
much interest. Agomelatine is a novel antidepressant with 
a specific mechanism of action: it acts synergistically on 
both the melatonergic and serotonergic systems, without 
influencing serotonin release; this activity results in the 
subsequent release of norepinephrine and dopamine. Ago- 
melatine improves the acute symptoms of depression early 
during treatment, including those of severe depression, and 
has a long-term antidepressant efficacy. It also improves 
the symptoms of anxiety, anhedonia, and sleep parameters. 
These symptoms are very onerous for the patients and they 
greatly affect treatment adherence. Clinical studies support 
good tolerability of agomelatine, mostly due to the fact 
that it does not affect sexual functioning or weight gain. A 
favorable adverse effect profile undoubtedly supports low 
discontinuation rates of agomelatine. Monitoring of liver 
enzymes due to the fact that it can elevate hepatic enzyme 
levels represents the only burden of taking agomelatine. 
However, this can present certain limitations in treatment 
and increase its costs (due to regular monitoring of liver 
function tests). 

In the future, additional real-world effectiveness trials 
and safety studies will be necessary to determine the actual 
place of agomelatine in the treatment of depression, as quite 
a few unresolved questions remain regarding its clinical 
efficacy and safety. 
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